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Executive Summary

The MidRegion Councd f Gover nmentsdéd (MRCOG) goal i's to
Transportation Plan (MTP) in April 2015. In anticipation of the MTP analytical needs, MRCOG
requires an update to the current travel demand model and the data that are used as inputs for
transprtation planning, project analysis, and air quality analysis. A significant input to the model
and planning and analysis tools include data from a regional household travel survey. The last time
MRCOG conducted a household travel survey was in 1993h&intee Albuguerque region has
changed significantly. Updated sdeimographic and travel behavior data are required as the

region moves to the 2040 MTP.

MRCOG contracted with Westat to conduct the 2013Rgion Travel Survey (MRTS). This
HTS consisted df,266householdsecruited from an address based sampling frame (ABS) using
web and computer assisted telephone interviews (CATI) to recruit housdabtdtsf 2,471
completed the reporting of travel detaileri®y of eitheweb, CATlor maitback optionsThe

survey also includedandom selection of a 20 percent subsample of households to tale part in
Global Positionin@ysten{GPS technologypased component of the study, which was used to
assess the level of trip unrdegorting from the seteported component of the survégere were
701 households recruited into the survey of which 523 complete@Rsamd log reporting)
phases of the stey.EachGPSparticipating household agreed to have all household members
between the ages of 16 and 75 caBfy@device to passively record travel details for three full
days.

The surveyncluded the collection of sodemographic data and edteey(24-hour) period of

household travel behavior collected during weekdays (Monday through Friday). The planning region
covered by the survey was the Albuquerque Metropolitan Planning Area (AMPA), which is
comprised of Bernalillo County, Valencia Countytharsbuthern portion of Sandoval County.

The Region also includes the cities of Albuquerque, Rio Rancho, Los Lunas, and Belen, as well as
some Tribal Land areas.

The dataset was weighted and expanded to match 2012 American Community&arrvey 5
estimges (2002012) and the results of the data match tloog®l totals That procesgelcdedthe
following socialemographic results:
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>

There was a slight undepresentation of Native American, Hispanic, young, and large
household€ven with focused effts to target these households, achig¢heagame
distributions as theéensus among them was challenging.

>

Larger households (4 or more persaasgmore prevalent in Valencia County (28%)
than in Bernalillo County (20%).

>

Sandoval County (1%da lower percentage of zexhicle households compared to
Bernalillo County (6%) and Valencia County (4%). Valencia Gadmaarly double
the percentage points (13%) of household$laidt or more vehicles available
compared to their counterparts erialillo (6%) and Sandoval (8%) counties.

=)

Valencia Countyada slightly higher percentage of households with no workers in the
household at 31% compared to Bernalillo and Sandoval counties at 26% each.

>

Valencia County (22%&da higher percentage of Beholds with an annual income
of less than $15,000 compared to Sandoval (6%) and Bernalillo (13%).

Bernalillo (63%) and Sandoval (64%) counties had a slightly higher percentage of White
respondents than Valencia County (6Biever, Sandoval (8%) andeviaia (9%)

counties had a higher percentage of Native American/Alaskan Natives participating in
the survey than Bernalillo County (48)ong Hispanic participating households,

Valencia (54%) had a higher percentage than Bernalillo (48%) and Sandloval (38%

>

Based on this weighted data key survey travel behavior characteristics were observed:

A Regarding residence types, for peidsongin mult-family home structurés.g.,
apartments/condominiun®8ernalillo County (21%pada higher proportion of thes
residenteompared to Sandoval (4%) and Valencia (5%) counties.

A Sandoval County households (8A&t)a higher percentage of home ownership (with
or without a mortgage) than those in Bernalillo (65%) and Valencia (74%) counties.

A All three countieBadnealy an equal percentage of households with at least one
licensed driver (asked among those 16 years of age or older) from 96% to 99% of the
households.

A Sandoval Counfg6%)hada slightly higher percentage of educated housetitids (
@t least some cal@ compared to Bernalillo County (62%) and significantly higher
than Valencia County (51%).

A Sandoval Countyeneratéslightly more trips (mean household trip rate of 9.1) than
Valencia (8.9) and Bernalillo (8.4) counties.

A At the mean person trip ratgde Bernalillo (3.8) and Sandoval (3.8) counties génerate
slightly more trips than Valencia County (3.6).

A Among households with no workers, Sandoval Countg€6edhidmore trips than

their cohorts in Bernalillo (6.1) and Valencia (5.6) counties.
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Re@rding traveling party size, Valencia County {&8Pa)higher percentage of
households with two or more persons on the trip compared to Bernalillo (44%) and
Sandoval (46%) counties.

>

>

When traveling by automobile (as the driver), a slightly higher geroéptsons in
Valencia County (64%ede longer trips (longer than 10 minutes in duration) than
those in Bernalillo (60%) and Sandoval (57%) counties.

The percentage of trips made by walkesghigher inthe more urbaBernalillo
County (8%) than iBandoval and Valencia counties (4%.each)

>

GPSSample, Missed Trip Analysis and Trip Rate Correction Factors
The 20 percent subsample that participated BRBstudy yieldethe following observations

A 12,269GPStrips detected from the 5&3Ssurveycompleted householdser the 3
days of data collection

A 483GP3 log complete househol@gereincluded irthe Missed Trip Analysis to
compare the trips detected®ySagainsthose trips reportecldng the retrieval
survey

A An overall rate of underrepiog of approximately 18% of trips detecte@Bgbut

not reported by participaptemovingcommonly usreported trip types, the rate of
underreporingfell to approximately 14%

To further leverage the data collected bB@subsample, a statisticaddel was tested using the

trips database and key sat@mographic variables to generate Trip Rate Correction Factors. The
results indicatethat household vehicle ownership, trip duration, and household size were
significantly associated with trip uregorting. The analysisggestdthatlikely misreporters
wererespondents between4® years of age, respondents wéieeither not emplged owere

students, ankdouseholds with-0 vehiclesTrip duratiorwasalso a significant variable in reporting
accuracy. In this study, trips greater than 7 minutes in length were more likely to be reported than
trips less than 7 minutes in duration.

MRCOG staff played a significant role in the success of the project from survey design, public
outreach, project monitoring, and data review. Although their involvement in each of these tasks
was critical, the most impactful was the public outr&é#@G.OG secured a local public outreach

and research firm to provide public outreach to local Native American Tribal leaders to promote
survey participation layl invitedcitizensMRCOG staff members weaksoinvolved in developing

and distributing a presse@se announcing the project, conducting interviews on local television
stations, securing an agreement with a local movie theater to show a message about the survey prior
to the start of the movie, and placing advertisements and generating news sdguamsrd

media and radio stations.
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1. Introduction

The MidRegion Council of Governmedt$lRCOG) goal is to adopt the 2040 Metropolitan
Transportation Plan (MTP) in April 20tbanticipation of the MTP analytical needs, MRCOG
requires an update to th@rent travel demand modetizghe data that are used as inputs for
transportation planning, project analysis, and air quality ahalgsigicant input to the model
and planning and analysis tools include data from a regional household travéleslasetyme
MRCOG conducted a household travel survey was inSi8€@3thenhe Albuquerque region has
changed significantlypdated socidemographic and travel behavior ded¢arequired as the
region moves to the 2040 MTP

In support of their dta needdMRCOG contracted with Westat to conduct the 2013Rdgdon
Travel Survey (MRT3his household travel survey (HTS) incluke collection ofiousehold

and person levebciedemographidata oneday(24-hours)of household travel behavad three
days ofGlobal Positionin@ysten{GPS data for a subset of the samplee planning region
covered by the survisgthe Albuquerque Metropolitan Planning Area (AMWRACh is comprised
of Bernalillo County, Valencia County, and the southerarpofiSandoval County, and includes
thecities of Albuguergque, Rio Rancho, Los Lunas,,Bel@somdribal Landarea Figure 1
below provides a graphical representation of thesstaipunday.
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Figurel. Survey Study Area
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The survey data collection effort included interviewsnwith thar2,400householdsand was
conducted from late October 2013rin-February 2014 he survey populati@onsisted of
residentsvithinthe AMPA region noted abovén addition tahe oneday thetravel behavior

survey, a randomly sele@8ghercensubsample of households was offered the opportunity to take
part ina GPStechnologybased study. Eatlouseholgarticipatingn the technology subsample
agreed tdnave all household membleetween the ages of 16 and&ibya GPSdevicehat
passivelyecoradtravel details for three full days

Tables in this repowtill present data in two ways, eitireveighteanly or both unweighted and
weighted.The unweighteresults show the distributionrafv surveyesponsedheweightediata
show the final weighted results
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2.Branding and Public Outreach

Over the past decadeirveyresearcias experienced declining participation rdd@Ss haveot

been immune tthese challenges. In fabgfocus that many regional efforts have on ensuring that
the data represents thén @&ntoes u r v e y dert@rr e aombpatatidns likeow-income large
householdsreates even more of a challeBgeause household trastetveysely on data from all
types of households, and especially those that are more difficult sohighttipcused level of

effort is needed to ensure that a representative sample is obtained.

At the onset ofhe MRTS the implementation of besaptices in survey branding, public
communications, and targeted outreespeciallgmong the e g iSpanisgspeakingnlyand
Native American households wentified as eriticalcomponento the projed@ success.

The initial step of the communications plantavasandthe surveyBrandngincludesieveloping
anofficial survey nante be used on all printed materials and on the public website. Creating a logo
that is recognizable and consisiétit the region ialsokey MRCOG adopted@Mid-Region

Travel Survéyas the project name abiieep New Mexico Movil@s the tag lin® be used on

all survey related materidlsis taglinevasalso used as tMRTSpublic website URL
(www.KeepNewMexicoMoving.chrihe publiovebsiteserved two primary functions. The

general publiandsampledhouseholdsould obtain information about the survélie website also
served as the survey access poinafopled householdsigure2 shows the final artwork for the
MRTSlogo. BecauddRCOGis wellkknownand respectad the region, all participant materials

also included thdRCOGIloga

Figure?2. Study Logo

MR\COG o A,
wommeies - MID-REGION TRAVEL SURVEY

&> KEEP md NEW MEXICO &> MOVING #

Public communicationsas another integral component of the MRTS outreac ipdaMRTS
project teanutilized multiple approachesctimmunicate withouseholdacross the regiofhe
first of theseefforts wasa press release announcing the surkiesypress releasasdistributedo
various media outlddy MRCOG on October 10, 2Q1&as posted to thd R C O Gvglssiteand
placed orthe surved publiovelsite.Outreach efforts continued througirlg November,
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http://www.keepnewmexicomoving.com/

including twanediasegments (KRQE News 13 on Octoheétil3and 770 KKOB on October

15 2013 MRCOG Communications Director, Augusta Megprgeagdon a 15minute segment

that aired on GOV T¥hat first airedn November 72013 Thesenews segments were posted on

the surveyods public website and provided info
procedures, and its importance to transportation plarniagddition to thextendedV and

radio segments, advertising spotsraewspapers (Albuguerque Journal, Rio Rancho Observer,
Valencia County Neviaulletin), on radio (KKOB traffic announcements), and on local movie

theater screens prior to the start of a film.

Concerteceffortswere made tmcludethe chardto-reacld segnents of the population and

different approaches were used to make contact with eadedfatdo-reach segmenito

begin witheachof the survey instrumerdad all othe public website content were made available
in Spanishl'o encourage Spanish speaking households to participate, sampled addresses were
maileda postcard that was primarily written in SpanisAgpendix6.1.2.5 and Spanish speaking
interviewers were available to conduct the sar@panish for those that required or preferred this
option.

Southwest Planningn Albuquerquieased public outreach and researchviasgontracted to
provide outreacto Native Americatribal leaders in the study aSathwest Planningrovidel
information about the study to the td#memberencourage tribal leaders to speak to their
community about the impontze and legitimacy of the stumlydencouragegparticipation in the
surveyif they received a letieviting them to do so

3.Survey Methodology

TheMRTSdesign included a muitiode survey approach to colkmtiedemographi¢household
and persongvel dataas well as individual travel behavior over-@ayné24our) periodfor a
sample oR,400households across tA&IPA region. This goal includé80households
participating im GPSdata collectionomponent of the surveVhis section of the report describes
the survey methodologymployedn the completion of theIRTS
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3.1. Sample Design
3.1.1.Sample Frame and Selection

An addresbased sample (ABS) frame deagelopedo identify altesidentighddressdsa thestudy

areaand then randomly select a representative sample of those addressed to be invited to participate
in the MRTSThe ABS was selected from the Unitei@$SRostal Service (USPS) Computerized

Delivery Sequence File and inclualestreet addressisthe geographic region that inclutthed

cities of Albuquerque, Rio Rancho, Los Lunas, Bel@spomdribal Landarea An attempt was

made to matchaeh smpled addressith alandlingelephone numbeln cases whesmaddress
wasmatched to a telephone number, the phone numdehave been usedcontactanon

responding sampledidressluring the data collection procédssampled addresses waligble

to participatén the study.

Based on preurvey response rate assumptioseimgleof 88,802 esidentiahddressesere
selected for inclusiontine MRTSBecauseesponse rasenvere higher thamticipatedluring the
data collectiophaseonly 77,36%f the sampledddressesererequiredo obtain the targeted
2,400completeasurveysThe smaller sample rele&@s&percenof initial plan) resulted in the
completion oR,471surveyg2.9 percenabovethetarget number of complees

3.1.2.Sample Preparation

Prior to the beginning of data collection, the sampled addresses were assigned to release groups.
Each release group was comprised of addresses that were representative of the entire sample region.
Release groups are used to control the tanthgmount of sample released. Multiple release

groups were mailed to simultaneously. Each release group contained approximately 1,000 addresses,
allowing the release of the sample to be managed at a discrete level.

The ABS sampling strategy is designed to provide the best opportunity to effectively and efficiently
achieve the sample objectives for geographic andieomgraphic distributiorfagure3Error!

Reference source not foundshows the locations of all sampled addresses, including those outside
the surveyods study area.
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Figure3. Sampled Household Locations
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* Maijor City

» Sample

County

Municipality
Study Area

To achieve a balancgalyof-weekdistribution, the sample walsorandomly assigned a specified
weekday (Monday to Friday) travelvd#ty the sample within each release group balanced to reflect
20 percent assigned each of the five travel Ghgsactual travdhtewasassigadduringthe

recruitment survey.

The next step was to randomly select addresses to be invited to participaeSsubsample. A

total of20 percent of all sampled addressessetretedo be invited to participatetims part of

the studyPrior to the completion of the recruitment survey, flagged addresses were evaluated to
ensurghatthey were eligible to participate in the technslaggy before being invited to do so.
Details about eligibility for the technology subsample are discussed iB8.8ettlus report

3.2.  SurveyDesign

TheMRTSwas designed to collect travel behavior data2fdét households the AMPA region
beginning in thevinterof 2013and continuinghroughearly2014 Thestudywas designed as a
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mixedmodesurvey desigorovidingweb, telephon@nd maiparticipatioroptions. In addition to
the traditional seteportonedaytravel swwey, ahreedayGPSsubsample was included in the
MRTS This section of the report describesstin@ey instruments design and the data elements
captured in the survey instruments.

3.2.1.SurveyRecruitment and Retrievallnstruments

The MRTSinstrument was designed to collect key analytic data required to suppidPtttheel
demand and forecastimpdels. The survey instrument collespetifiadata items for each person
age 5 and older in the household, including the travel behavior diagaay (24our period).

While these data are important, it is critical that they be collected in a way that minimizes respondent
burden. The recruitment and retrieval surveysageriaisteredsing an integrated web survey

software system thatsvased for both computassisted selfterviews (CASI) and computer

assisted telephone interviewing (CATI). The surveys completed by web or telephone methods used
the same underlying questions, branching, format, and logic checks-bEseavedrruitme and

retrieval instruments were accessible to participants via thespegéict public website. Each

household was assigned a uniquedBtig the initial outreach mailidiswing secure access to

both questionnaireSurvey staff entered datatainedon thetravel logs received by mail into this

same database, using the same web system.

The recruitment questionnaire collegakeratlemographic information about each household

including income, household size, type of howsid@formationabout vehicle ownership. This
guestionnaire also asked for demographic characteristics about each member of the household. At
the conclusion of the recruitment survey, households were assigned a travel date. Households were
also asked to indicate theirfepreed mode of contact for future remingdepionsncluded

telgphone calls, text messages, and emails. This information\Méstsdo tailorthereminder

and subsequentcentact attempts to the particigiamreference.

Travel day details were collected through the TripBYiddenponent of the web survey software
system, with an integrated online map that eir@altime geocoding to collect accurate travel
details. Travel details were collected in two steps. Thefirsas the creation of a sequential list
of placewisited andbasic attributes, including arrival and departure times, mode of travel, place
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type, location information, and travel companions. The second step collected additional place
details, such astivities engaged ineaichplaceandparkingand transit farmformation

The following sections list the key information that was verified, collederived about each
completed household.

3.2.1.1. Household Data

Householdevel details were colletter each household in the final dataset. Among the variables
reported in the data are:

A Home address
A Residence type

Owner/Renter status

b=

Household size

>

Household income

>

Number of vehicles

b=

b=

Number of bicycles in working condition

3.2.1.2. Vehicle Data

For each houseldthat hadvehicles owned, leased, or available for regular use by the current
household members we asi@dhe

Year

>

>

Body type (e.gSUV)

>

Fuel type
3.2.1.3. Person Data

Specific questions were asked about each household member living in the hatatedhehe
recruitment survey was completed. Key pdesehvariables collected about household members
include:

MRCOG 2013 Household Travel Survey
Final Report 8 w Westat



>

Age

Gender

b=

b=

Relationship of all household members to the recruit survey respondent

>

Disability status and type (if applicable)

>

Licensed drivestatus (age eligible)

b=

Employment status (age eligible)

>

If employed, additional data items related to work

Student status

>

>

If a student, additional data items related to school

>

Highest level of education earned

>

Hispanic origin

Race

>

3.2.1.4. Travel Day Trip Data

Thetravel day began at 3 a.m. on the assigned date of travel. Data were collected for each trip made
by each household member @&ged older) throughout the day until 2:59 a.m. the folloaing
Key triprelated details collected include:

>

Trip start andred locations

>

Trip start and end times

Mode of travel

>

>

If household vehicle was used, additional data items related to the vehicle and passengers

>

Primary activity at each location (trip purpose)

>

Parking information

Transit fare information

>

MRCOG 2013 Household Travel Survey
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3.3. Data Collection

The data collection began with letters of invitation being mailetbber 2012nd ended with
final travetata collectiom late Januai3014 The official study travel dates w@ctober 28, 2013
throughJanuary 32014

The survey data collectiprocess included the recruitment of participants, various reminder
contacts distributed across the field period, and the retrieval of the travel day data. The following
sections describe this process in more detail.

3.3.1.Recruitment Process

Recruitment begn by mailing a letter of invitation to participate in the survey to sampled addresses.
The letteinformed the recipient about the purpose of the studgraadiraged participants to-self
recruit online and provided the website URL and a personalcatgmtifnumber (PIN) to gain

access to the survey associated with the adthesstter also informed the recipient that each
participating household would be eligible for various incentivespSedix6.1.Ifor the advance

letter.)

Invitation letters were mailed6,365addresses in the regidimis represents 87 percent of the

original sample of addresses selected for theAtether was senégardlessf whether or nothe

sampled addrebad a phone matchihelette was addressed to ocityd r-
Resident), printed on project branded letterhead and signed by Dewey Cave, Executive Director
MRCOG.AIll mailed materials included afi@e number to reach the study teamsipondents

had questions or preferred to participate by phone.

Up to three reminder postcards were mailed to each sampled addresses across the region. Mailed
materials includeadall-free number to be used to reach the study team if participants had questions
or preferred to participate by phone. The third postcard was a targeted postcard, used to improve
the recruitment of Spanisheaking households. This postcard includeduweuohlfree number

that was dedicatedfieldincoming Spanish inquiries.

Attempts to recruit sampled households into the atsdyncludetelephone&ontacs. Recipients
of the mailed materiadgere given the option to sedcruit themselves oregk with one of

MRCOG 2013 Household Travel Survey
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We s tsartey tearaver the phone. Most households (83 percent) completed the recruitment
process online. If a household hadsetfrecruitedand a telephone number was available,
telephone interviewers attempted to recruit househtlbhe targetececruitment goals had been
met.Tablel shows the target and actual number of recruitesminses fagach of the three
primarygeographic sampiegions

Tablel. Targetand Actual Recruited Households bgample Region
Recruitment
Sample Region Target Actual Percentage
Bernalillo 2,540 2,785 110%
Sandoval 635 791 125%
Valencia 635 690 109%
Total 3,810 4,266 112%
MRCOG 2013 Household Travel Survey
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The locations of all recruited households are shdviguire4.

Figure4. Participant Household Location®d Recruited Households

— Interstate

* Major City

* Recruit Sample

County
Municipality
Study Area

3.3.1.1. Recruitment Reminder Contacts (Postcards)

The study protocol included sending each address in the sample a remindesepestctags

after the advance letter was sent. Up to three postcards were sent to each sampled address.
Responding households weueged from the reminder files (see Appehdizfor reminder
postcards).

3.3.1.2. Travel Date Assighment

When the sample was initially selected, each address avaly rasglgned to a day of the week
(Monday through Friday). Specific tradaétsvere assigned at the time the household was recruited
into the study based on the dayeek thathey were assigned when sampleel goal was to
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have an even distributioh20% of households to each of the five days of the bue@kg the

recruitment survey, households agreeing to participate were assigned the next available date that fell
on the preassigned day of the week, beginning seven days after the recrueamigavdatays

were scheduled seven days after the recruitment interview to allow sufficient time for individualized
travel logs to be prepared and mailed to each household. Households were also given the option to
print the travel logs themselvEsere vas no delay in tlessignment of the travel dateenthis

option was selectetiable2 shows the distribution of recruited households by day of week.

Table2. Distribution of Recruited Households by Day of Week
Unweighted
Day of Week Frequency Percentage
Monday 780 18%
Tuesday 884 21%
Wednesday 895 21%
Thursday 842 20%
Friday 865 20%
Total 4,266 100%

3.3.1.3. Recruitment Confirmation

Whenarecruitechouseholgrovided armailaddressr text messag®ntact numbethey
receive@dn automated recruitment confirmation messadkeeir preferred contact moddis
message confirmed that their recruitment surveweiaaccessfullyeceived and provided a
phone number to reach a study team meiitheyhad questions.

3.3.2.Travel Logand Pre-Travel Date Contacts

Between recruitmeintto the studynd the actual travel behavior data collectiber stepsvere
takento enhanc@ouseholgarticipatiorand provide materials to assist in the protlesse
efforts are presented next.

3.3.2.1. Travel LogMailing

Once recruited, each household was mditaded logpacket. The mailing included a letter
thanking thdnouseholdor agreeing to participate, instructions regandiwgo participate

MRCOG 2013 Household Travel Survey
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individualized travel logs for each household member age 5 grachdldeample log that
showed how to complete the [dgese materials were available online for those whoahose t
download the materials, rather than receive them through the mail.

The instructions asked household members to use the travel log (on the assigned travel day) as a tool
to help each household member record all trips made beginning at 3 a.m. onhiwatgh&&9

a.m. the following day. Instructions were provided regarding how to report travel online or over the
phone. The letter indicated that all completed households would ret@ineentive. (See
Appendice$.1.3and6.1.4for the letter and travel 1pg

3.3.2.2. PreTravel Day RemindeContacts

The day before the assigned travel day, each household was contacted by their preferred method to
bereminaed oftheir travel dagphone, email or text messaffejontacted by phoné/estat

verified that all travel day materials had been ckaeiye@nsured any questions were answered.

Email reminders allowed participants to resftite emaivith questionsStudy team members
responded to each participant email in a timely manner.

3.3.3.Retrieval Process

In total, theravere 2,471 completed howholds in the samplédPA region. Households were
encouraged to seHport their data online; however, a traditional telephone interview option was
also available.

3.3.3.1. PostTravel Day Reminder Contacts

A series of electronic reminders were deliveredrtoteel households in an attempt to improve

survey response. Beginning the day after the travel date, up to five reminder prompts were sent as
text messages or emails depending on the contact preference requested by the household. These
remindersincludedh e househol dsd PIN and |links to the g
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3.3.3.2. Retrieval Details

Households were able to begin reporting their travel day trip anddsttaudyy web or CATI
beginning the day after the travel Hayiseholdgreferring to complete by telepkasmith an
interviewer we called thdirst day after theassignettavel day. Those preferring to complete by
web were called if the household had not reported their travethgdttiay after the travel day.
Some households required reschedulitigenftravel date. These requests were accommodated
whenever possible.

The retrieval questionnaitea t a was c ol | @ripBuiddd™ (UBIM) wegbaséde st at 0 s
software that enabladl participantsegardless of response mode to prdvede! and activity

details while geocodiagch reportebcationsn realtime. TBW useslauiltin Google Maps

interface.

3.3.4.Sample Monitoring

Recruitment and retrieval results were monitored daily. Each sample mail group was monitored to
assess samplieldsAs noted earlier, fewer addresses were required than originally estimated to
reach the targeted completes; thereforeathels releaggan wasdjustecccordingly

Figure5 shows the percentage of recruited households by recruitment mode. Although participants
were encouraged to sedtruit online, providing response choices allowed each participant the
option to select the mode of participation tlest buite¢him or hemwithout recruiting more

households than necess@werall, 8 percenbf allrecruitechouseholds took advantage of the
selfrecruiting option.
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Figure5. Recruitment ResponseMode (CATI & Web)
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Table2 presergdthe distribution of recruited households across day of weEatdeslpresents

the completed households by day of weekrelieved househofibrcentaggsesented hewae

similarto therecruitedesultgresenteth Table2. The weighted figures Trable3 show that the

weighting process did not substantially change the distribution of travel across the five days of the
week as compad to the unweighted results, i.e., close to 20% of the total count of households were
assigned to travel on each of the five days.

Table3. Distribution of RetrievedHouseholds by Day of Week
Unweighted Weighted
Household Travel Day Frequency Percentage Frequency Percentage
Monday 470 19% 66,443 20%
Tuesday 492 20% 65,769 19%
Wednesday 526 21% 70,363 21%
Thursday 490 20% 65,926 20%
Friday 493 20% 69,271 21%
Total 2,471 100% 337,771 100%

Retrieval percentagesrbgponsenode are presentedrigure 6 and showhe use oéach of the
modeswvasgenerally well distributed across the final sample

MRCOG 2013 Household Travel Survey .
Final Report 16 e Westat



Figure 6. Retrieval ResponseMode (CATI, Mail & Web)
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Tabled shows the county level completion goals for the Sadyple in Valencia County
performed less well than that in Bernalillo and Sandoval despite effortsampiein that area.

Table4. OverallRetrieved Households Summary by Region
Retrieval
Sample Region Target Actual Percentage
Bernalillo 1,600 1,658 104%
Sandoval 400 464 116%
Valencia 400 349 87%
Total 2,400 2,471 103%
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Figure7 shows how the participating households are distributed across the region.

Figure?. Participant Household Locations®d Retrieved Households
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* Major City

+ Retrieval Sample

County
Municipality
Study Area

3.3.5.DemographicCharacteristics of Survey Participants

In Tableb, several unweighted demographic variables captured in thareem@pared to those
same variablesported in th0083 2012 American Community Survey (AC%d& Estimate

for the AMPA region Consistent with most survey samples, many of thtokmandey populations
are underrepresentedthe MRTS dat@.g., larger householdsspanic householdand young
adult3. In the expansion step, survey weigbteadjustedo achieve consistency with various
demographic categories of the full population (obtained from the most receWwh&@Survey
weights are applied to the survey data, survey estimatahegfi@otilation. Characteristics or
categories cfome othe hareto-reach populationsereused to define the expansion éells
MRTS Weighting is discussedsectior.
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Tableb. Demographic Results Compared t@008 6 2012 ACS5-Year Estimates

Demographic Retrieved Households General Population Data
Total Households 2,471 337,771
Household Size 1 33.7% 29.4%

2 41.3% 33.4%
3 12.1% 15.9%
4+ 12.9% 21.4%
Household Vehicles 0 5.2% 5.8%
1 32.4% 35.0%
2 38.8% 38.9%
3+ 23.7% 21.2%
Residence Tenure Own 75.3% 67.2%
Rent 23.4% 32.8%
Other 1.3% -
Race White 84.3% 69.8%
American Indian, 3.3% 8.2%
Alaskan Native
African American 1.8% 2.7%
Other 10.7% 19.3%
Hispanic Yes 34.4% 46.8%
No 65.6% 53.2%
Participant Gender Male 47.1% 49.1%
Female 52.9% 50.9%
Participant Age <18 years old 18.2% 24.4%
18 -24 5.1% 9.9%
25-54 38.5% 41.0%
55 -64 18.7% 12.2%
65+ 19.4% 12.4%

3.4.  Survey Processing and Data Cleaning
3.4.1.0verview

Data processing and data cleaning were conducted on an ongoing basis throughout the study.
Updates were made to variables that impacted data collectiothdadngjnistration aurvey

(e.g., the addition of a car that was not originally reported) and at the conclusion of data collection
for data that did not impact the flow of the survey (e.g., recackngased an Ot Ispecify

responses).

A series of automated edits, range chaetispnsistency checks were performithin the survey
instrument, and data preparation staff performed frequency reviews and problem resolution to
monitor, correct, and update the data. Automated checks werevaluate the validity of

reported trip data.
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The following sections provide more details for each of the data quality checks used.

3.4.2.Logic Checks

Logic checks were programmed into the recruit and retrieval instruments to ensure that questions
were aswered as accurately as possible. These included requiring that certain questions be
answered, even if the answeravdso n 0 t or dprefer nob to answerand forcing the data type

(e.g., requiring a number floe questioMGE). Data range checks walsemployedo ensure

that the data fell within the expected range for a given questiorl(€dar AGH. Consistency
checksvereconducted to ensure thalhen a variable is present in more than one data file, each
data file contained the same v&du¢he variable (e.nouseholdize or participant age)

3.4.3.RealTime Geocoding

We s t at fuveysofBvave was uséalconduct of the retrievpbrtion of the MTRS. All trip
ends were geocoded during the completion of the trip reportingtimeealng a Google
interfaceRespondents could enter the address of the trip location or wereaisbltéoGoogle
search engine to locate a specific place (e.g., theugstBraat a specific intersectiomhen they
did not know the address of the laatTBW captured full address informatardthe matching
X/Y coordinateof the location

3.4.4.Frequency Reviews

Frequency reviews were conducted at the beginning, in the middle and at the end of data collection
to ensure that all data were being propapiured in the survey database. A report displaying a
frequency table for each survey variable was generated and included branching logic, question text
and responses. Through the review of these frequency reports, analysts would identify and correct
isstes with the data as appropriate.
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3.4.5.Edit Checks

A series oédit checkjueriesvererun on the data to identify potentggbortinginconsistencieH.
an edit check failed, the data fromhibigseholdvas manualkeviewed byreanalyst. Edit checks
were corpleted ortrip data andion-trip data; each are discussed below

3.45.1. Trip Data Checks

Trip data was processed through Westatds trip
consistencghecks on reported trip dafable6 provides a list of the TPS checks performed on

these data. When a TPS edit failednalyst reviewed the data to determine whether adjustments

to the data could be made based on informpitexided by another household member or if the
household needed to becantacted to resolve the inconsistency in the \@dtather the data was

updated by an analyst or an interviewer as a resuhooingae with the household, the entire
householdaecord was reprocessed through the TPS checks. Each case was subjected to this process
until it cleared TPS without any failures. Only households successfully passing these edits were
included in the final dataset.

3.4.5.2. NonTrip Data Checks

Non-trip edit checks were executscpart of the frequency rewselgscribed in Secti@.4and
includedcheckof each survey variable
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Table6. Trip Data Checks

=4 =4 8 -8 -8 _5_9_95_292_9_2_-292_-2_-2_-2_-2_-2_-2_-29_-9_-2_-29_-2_-2_-2°_-29_-2°_-2_-2°_-2_--°

Location is missing X,Y coordinates

Location is missing full address

Location name text comta "Home" but is not location type 1 (Home location).
Location type 1 (Home location) text is not "HOME"

Location name text contains "Work" but is not location type 2 (Work location).
Location name text contains "School" but is not location type 3 (Bchtoh).
Consecutive locations have identical X,Y coordinates

Consecutive locations have identical location name

Household locations with same coordinate do not have matching addresses
Every person in retrieved household reports at least one place

Trave does not begin at home or does not end at home on assigned travel day
Travel does not begin and end at same location on assigned travel day

0 trip person missing response to "NOGOWHY" variable

Trip companion(s) expected but missing

Place's arrival time e@arlier than previous place's departure time

Place's departure time is earlier than its arrival time

Person did not leave vehicle at place where activity duration greater than 30 minutes
Place travel speed too fast for travel mode

Place travel speed tslow for travel mode

Place has a person number that does not exist

Place where household members disagree on number of companions
Persons report travelling together but companion count does not match
Persons report travelling together but more thadrorer reported

Persons report travelling together but times do not match

Persons report travelling together but mode does not match

Persons report travelling together but locations do not match

Travel mode of "passenger" but members on trip < 2

Trip has o "driver" travel mode assigned to any member on trip

Transit travel mode assigned to a place that is not of transit type

Transit trip has duration < 5 minutes

Transit place does not precede or follow another transit place
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3.4.6.Upcoding and Cleaning

At the onclusion of data collection periordopended and O6ot her specify?o
and upcoded or collapsed as appropiliateipcodingof responses is the activity of recoding an
openended response into a categorical response option (e.ong réaadasian to white). The
process includes y@& m@sdedhtextrésporse.06 ot her speci f

In addition tocoding operend text into categorical responses, Westat also combined or collapsed
other responses that were similar to each other.réepesases appear in the original dataset as
independent responses (one offs) because of things like, misspelling of the response, different letter
spacing in the response or capitaliz&guesCombining these text responses makes analysis more
efficient.

3.4.7.Derived Variables

Several of the variables in the data deliverable were derived using counts from participant responses.
In survey research, some data elements are captured in more than one question or format causing
discrepancies in the data. For example, asking how many people live in a household, followed by a
roster of household members. Limiting the number of peoptediide rostered based on the

response to another question may affect the accuracy of the reported data in the more specific roster
format.

Derived variables also provide sumof anattributeacross household. For example, HHSTUD
is the count of alousehold members that answered the STUDE question with a 1 @m2e(full
or parttime student). The result is an actual count of the number of students in a household.
STUDE is also available in the data deliverable, so analysis can be conduymtesboat [dne|

using the reported, rather than the derived household level data.

Another type of derived variapl®vided in this datassinverts the data collected in multiple units
(e.g., hours and minutes) into a single unit of analysis (e.g.).Mialag@stions can also be used to
determine quantitative values such as number-biousehold members on a trip. This number
was derived by subtracting the number of household members (HHPARTY) reported on a trip
from the total number (PARTY) beingadpd on the trip. A list of all of the derived variables
included in the data deliverable can be fouadpandix6.1.5
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3.5. Survey Response Rates

Response rategerecalculated for both the recruitment and retrieval stages of the survey. The
recent decline in survey response hatepeemwell documented. The shift fraandomdigitdial

(RDD) to Address Based SampliAgH frames provides manyrgdits to targeted sampling and
coverage bias, but only adds to the diminishing response rate gesweral, @roximately 40 to

50 percent of all sampled addresses are matched to a telephoneandrabeul5 percent of

those matches generally gréw be bad matches (e.g., not associated with the sampled address).
Because more than half of the sampled households are only reachable by mail in the ABS sample
design, passive refusals happen at a high rate. Response rates achieved from AB&fiames are |
dependent on the salience of the study, the presentation of the recruitment materials, and public
outreach campaigns.

The recruitment ra(@rec)i N S U T Vv ey dis caloutaiedhby divedimg résgosding
households by eligible addresses.

YQol 6@ EXHG Qi

'Y o o7 \ © \ [y ’ r5 e rr & o W roon By r
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The retrieval rat@rcvievd IS the percentage of housebadcit completed the study after agreeing to
participate.

YQo i QL&A Qi
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The final response rdt&:ina) is the product of the recruitment and retrieval rates.
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Table7 showghe recruitment, retrieval and oveesponse rates for tMRTSby county
Observedecruitment rates weskghtlyhigher than expectdibweverretrieval ratewere lower

than expected for which there are several plausible explanations. First, the data collection occurred
across thaoliday seasd@nbetween Thanksgiving and New ®&d2ay. Second, the offered

incentive of $10 per household may be lower than what is sufficient to motivate participation at a
higher level
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Table7. Response Rateshy County

County Recruitment Retrieval Overall
Bernalillo 5.7% 62.6% 3.6%
Sandoval 6.4% 61.6% 3.9%
Valencia 6.3% 53.5% 3.4%
Total 5.9% 60.9% 3.6%

Standard in all voluntary survey data is some level of itegsponse. The programming for the
MRTSdid not allow participants to skip questitiosveverp ar t i ci pants coul
knowdé or oprefer not t o an sTable8presentstherems e
response percentage fiome ownershifousehold incomand household disabilifyhe
observed nonesponse of these variables is consistent withhotlszhold travel survagsently
conducted by Westat.

Table8. Household Variable Iltem Non-Response
Unweighted
Nortesponse ltems Frequency Percentage

Home Ownership

Bernalillo 60 2.4%

Sandoval 15 0.6%

Valencia 15 0.6%
Home Ownership Total 90 3.6%
Household Income

Bernalillo 205 8.3%

Sandoval 67 2.7%

Valencia 35 1.4%
Household Income Total 307 12.4%
Household Disability

Bernalillo 16 0.7%

Sandoval 4 0.2%

Valencia 2 0.1%
Household Disability Total 22 0.9%

Table9 presents several person levelmesponse items. The person-nesponse for agess
partiallyoffset by a follovup age range classification questianwasasked when age was not
initialy reported. Of th@78refusals to provide age, an age range was colle@@spiensons.
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Table9. Person Variablesd Item Non-Response

NorHesponse Items Unweighted Frequency Weighted Frequency
Bernalillo
Age 181 43,990
Age Range 27 6,893
Race 313 71,214
Employment 31 6,533
Days traveled to work per week 87 18,450
Level of Education 53 10,899
Student Status 37 8,772
Sandoval
Age 54 6,392
Age Range 9 1,250
Race 91 12,016
Employment 11 2,245
Daystraveled to work per week 24 3,295
Level of Education 23 3,158
Student Status 14 2,578
Valencia
Age 43 3,539
Age Range 7 299
Race 97 11,152
Employment 13 1,181
Days traveled to work per week 18 1,506
Level of Education 19 2,022
Student Status 5 753

3.6. GPSSubsample

The objective of th&PScomponent of the MRTS was to compe®Sand travel day trip

reporting with a subsample of 480 households in order to estimate levels of trip underreporting in
the log only household sample. Trip rate dmrefactors computed from data from this 20
percentGPSsubsample may be used to adjust trip rates in the@Rtesample.

Households agreeing to participate irclR8subsample were asked to use the data loggers for

three days, and also requiredaimplete a travel log and report their travel for one day. In addition

to reporting travel day trip details, these households were sent data loggers for all household
members between the ages of 16 and 75 (inclusive)GPistsggers were to be worn toree
consecutive days beginning on the assigned travel date. A $20 incentive per instrumented person
was offered to all recruit€dPShouseholds. In order to be eligible for the incentive each household
member had to report travel data for the assiggeal tate, each instrumented household member
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had to use th&PSdevices provided, and all devices had to be returned to Westat. The following
sections detail ti@PSdata collection and processing methods used in the MRTS.

3.6.1.Deployment Equipment, Procedures, and Results

This section of the report will describe@RSequipment used, will review the methods employed
to distribute and collect tidPSdevices, and will present the results of the deployment effort.

3.6.1.1. Wearabhle GPSEquipment

To collectGPSdatafor the MRTS, Westat used the GlobaER$Data Logger (sdggure8). We

have used this device in multiple household travel and physical activity studies since&®87. The
data strearoollected the following elememiste, time, latitude, longitude, and speed. These
elements were stored in the logger in standarch&lddarine Electronics Association (NMEA)

units and were converted into .csv files upon download. For the MRTS, the logging frequency was
3-second intervals with the speed screen activated so that no data was stored when the device
recognized a point speadzero.

Figure8. GlobalSat DGLOO GPSData Logger

/
#GlobalSat® .

3.6.1.2. Deployment Materials and Procedures

Households were recruited into the study at least 10 days prior to their assigned travel date to allow
sufficient time to prepare thersonalize@PSinstructions, travel logs, equipment, and to schedule
the arrival of the package prior to the assigned travel date.

Clear instructions were shipped with the devices and included an assignment sheet with each
household member assignedexifigc logger. To further assist in the data collection effort, a sticker
was affixed to ea€BPSdevice with the first name of the household member printed on the sticker.
A toll-free telephone number was also provided in the instrutfiotiser asstance withdevice

use waseededThe instructions emphasized that even though the household was included in the
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technology component of the study, they also needed to use the travel logs to record all the places
they went on the assigned travel date.

An equipment usage sheet was also provided@P®eackage. The participants were asked to
complete and return this form with the devices. The form asked household members to record if
they used the data loggers, and if not, to list the reason(s) wipfe&rathesPSdevice

instructions and equipment usage sheets can be seen ir6 3esBiSpackages were shipped

via FedEx and included tlaléwing materials:

A A letter for the household introducing @RSmaterials and devices;

Personalized travel logs for each person age 5 and older (with labels identifying each person);
Instructions for charging and using weakabBl8devices (including dee assignments);
Wearabl&PSdevices and a power cable for charging@&agdevice; and,

> > > >

FedEXx return packaging, including a prepaid label and instructions for returning the devices,
the power cables, and the equipment usage sheet.

The equipment was shipped to arrive two business days prior to the assigned travel day (the first day
of the three day equipment deployment period). Participants were asked to return all of the
equipment and the completed equipment usage sheet imnadtkatibly assign€aPSdata

collection period, but asked to hold onto their logs to use when reporting their travel online or over
the phone. Both outbound and return equipment packages were tracked using the FedEx
Application Programming Interface (API).

The deployment team tracked the household deployment status for each household using an internal
website. The default deployment status was OR
was updated daily t o r enfthedeploymantpmcessoBelsweidadidt d s 0
of all household deployment status codes: the first four statuses reflect the ideal progression of a
successful deployment from recruited to equipment used and retur@dBgamplete). The

final four statuss were assignedG® Srecruited households that did not result in the collection of

any, or any usef@PSdata.

ARecruited AReturned Refused (elected not to

AShipped participate)

ADeployed AReturnDelivery Exception (package

AReturned Deployed (usead returned _unable to be delivered by FedEx)
equipment) ANot Returned/Lost

Alnvalid Address
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After receiving the returned equipment, the deployment staff downloa@dP&tlaga from each
data logger and cleared the device memory for redeployment. The dowm&étesiwere then
imported into the project database where the data processiogduated.

3.6.1.3. Results of Deployment: Participation Rates

Based oWe s teaperierece conductihgusehold travel surveys witGRScomponentwe
estimated that 67 percent of all household recruited irdg@8s1bsample would complete all
required steps the survey process. A target of 720 reci@i&households was establisted
achieve 480 complet&ge recruited 97 percent of the gmal01 households, into tEPS
component of the study. Our completion rate of 75 percent exceeded our assanptiesulted

in 523GPScomplete householdgablel0summarizes the recruitment and completion results of
the GPSsubsample effort.

Table10. GPSRecruitment and Completion Results
Recruit Recruit  Recruit % GPSLog GPSLog % Complete
Total Goal Complete Complete Complete Goal Goal
701 720 97 523 480 109

3.6.2.GPSData Collection and Processing

3.6.2.1. GPSand Log Processing Methods

As theGPSdata were imported into the project database, the Universal Time Coordinate (UTC)

date and time stamps in tBBSpoint data were translated to local (Albuquerque) date and time.

Next, theGPStrace data for each participant were processedNisisggt at 6 s Tr i p | dent
Analysis System (TIAS) software to identify potential trip ends based on time intervals between
consecutively logged points. For this study, all initial dwell times of 120 seconds or more were
flagged as potential trip gso TheGPStrip data were then visually reviewed by analysts to screen

out traffic delays and other falsely identified potential trips with dwell times of 120 seconds or more,
as well as to add stops that had dwell times of less than 120 second$ utehadco st o p 6
characteristics. Examples of typical stops that would not be automatically detected by the 120
second dwell time are short dadfipick -ups (e.g., school or work).

When geocoded addresses were available from the survey data, the athedgstlasations to
assist in the trip end identification and/or confirmation process. Once this step was completed, the
updatedsPSbased trips collected were compared and matched with the trips reported for each
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per sonds as Figugebshaivs an exampeflspeedanpfiles for walk, bicycle, personal
auto and bus trips as viewed through TIAS.

Figure9. SpeedProfiles dVarious Travel Modes
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Once allGPStrip ends were identified the next step was to import the unique trips reported in the
survey (log) b gPSh ousehol ds into TIAS for (GRSogtig i p com
matching interface was designed to con@Ra8trips with sirvey reported trips using time and

location as the significant variables for automated matching. Trips were considered matched if the
trip end times fell within 12.5 minutes of each other or trip end locations were within 100 meters of
each other.

Data quality control guidelines were established that allowed the TIAS analysts to make adjustments
to the automated matches as appropriate. These exceptions included matching beyond the
programmed thresholds if information in the data supported an adjustm

1 This example is not data from the MRTS.
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3.6.2.2. GPSand Log Comparison Results: Missed Trip Analysis

The GPSdata deliverable that accompanies the travel survey data deliverabléirfstiadas

collected from all households that returned devices with data regardless of the household

completion &tus. However, for the purposeGR Sto travel log trip comparisons, only the 523
househol ds that @RSrleo gdecoempri enteedd twe rbee v al uat e

In the missed trip analysis proces&th8captured and survey (log) reported trips are compared
Of the 523GPSLog complete households) were dropped from the missed trip analysis process
because thalid not meet the requirements for inclusion in the an@lysse requiremenisere

1. The household must be complete pevipusly statedompletion rulesee Section 3.6)

2. The household must have conformed to one of three possible scenarios regarding trips
recorded bysPSand log:

a. Both records must have contained only a single trip
b. Both records must have contained more than one trip
c. Bothrecords must have contained zero trips

3. The householdatahad topassan analyst review abéflagged asMatched to be
considered complete. Rules used to determine this status were:

a. When reported log trips and collec&R5trips matched perfectly, thie was
coded as oOMatched. 0

b. Whenreportedogtrips and collecte@PStripsdid not match the other set
perfectlyput at least some portion of the travel medicthe filewascodedas
"Matched"

c. Whenan analyst manually exhausted potential for rénguidcrepames between
the log trips and collect&PStripsand was unable to identify any matches in the
data the filewascoded asNot a match" and the filgasremoved from Missed Trip
Analysis.

Once the final subset of households to be used for analysis was det8&uhtos 523
households weresedn the missed trip analysis conducted with the MRTS batdata in this
analysiscludel 811GPSinstrumented person&PSdevices used Ibiyese persons captured
4,510 trips on the assigned travel day, whilegelt data resulted in 3,993 trips.

3.6.2.2.1. Reporting Exceptions
In some household travel surveys, weldted trips (e.g., commercial use of personal auto) and

trips that have origins addstinations outside of the planning regions, are specifically not reported
in the travel log or collected during the retrieval survey. In this study, there were no instructions to
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exclude these types of trips during reporting. Missed trip analysiscuastseder the impact of

other typically unreported trips like loop trips (i.e., those that start and end at the same location) and
on-site travel (e.qg., trips that are conducted on the premises of one property, like a hospital or
apartment complex). Tdeetypes of trips are more commonly captured in wearBdtudies.

Participants in this study were instructed not to report loop trips, but were not given any
instructions regarding -@ite trip reporting. The following discussion will present riaslts

include both raw and adjusted frequencies. The adjusted frequencies reéaRfvdetagted

loop, onsite, workrelated, and external trips for cases that did not have matching reported trips in
the travel log data; regardless of the reportingcitistisi provided.

3.6.2.2.2. Matching Results
The following sections describe the three different types of matches observed in the MRTS data;
100 percent matched trips, trips that were reported in the survey, but not obser@RSdatze
and trips observed in tPSdata, but not reported in tharvey.

100 Percent Matched TripsA perfect match is when all trips reported by the participant in the
survey instrument matched the trips captured by3R&data logger. This includes persons who
reported no trips and had @& Sdata on the assignedvel date. Of the 811 persons instrumented
with GPSdevices, 80 had @PSdata and no travel day trips reported in the survey data. This
represents 9.9 percent of all instrume@®8persons. In total, 365, or 45 percent, of the 811
persons in th&PSsubsamplevere 100 percent matched, including thee&®ns who did not

travel at all on the travel day.

In terms oftrips thisdataset resulted @100 percent matchtefor 1,323 331 percentyeported
and collectettipsin theGPSsubsample. Conversely, 66.9 percent of the trips identifieGPShe
subsample were eitmissing oner moretripsin the survey data badoneor moreadditional
trips captured byhe GPSdeviceThese discrepancies are discussed below.

Trips reported in survey data, but not captured bPS The second comparison identifies trips
reported by participants in the survey for which there was no corresfdtistimg captured.

During the matching process, 172 persons reported a total giSifvttre survey that had no
correspondin@PStrips identified. This typically happens when participants pl&RStevice

where it cannot receive satellite signals (i.e., in a purse or backpack) or forget to confirm that it is
powered onTablellpresents the frequency of persons misdifsdata by the number of

missing trips.
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Trips captured by GPSbut not reported in survey dataThe last categy in the matching
process examines those cases where trips were identifi€&P8dh&, but not reported in the
survey data. Of the 811 persons, irfaA&subsample, 33ailed to report a total 802trips that
were captured by tla&P Sdevice.

Tablellalso shows the frequency of persons missing survey reporteittips corresponding
of missingtripsThe col umn O Ad |jPegtseodh sFrMa ggise mgy Refpor t ed
of missing trips aft€PSdetected loop, esite, workrelated, and external trigereexcluded.

Tablel1l. Person Frequencies for Missing Trips

Frequency ofPersons Frequency of Persons  Adjusted Frequency of

Missing GPSCaptured  Missing Survey Reported PersonsMissing Survey

Number of Missing Trips Trips Trips Reported Trips
1 82 164 149
2 41 80 68
3 17 47 32
4 13 20 15
5 10 11 8
6 5 11 13
7 2 11 3
8 2 4 1
9 0 2 1
10 0 2 1
11 0 1 2
12 0 1 0
13 0 0 0
14 0 2 1
28 0 1 0
Total 172 357 294
3.6.2.2.3. Survey Data Comparison Summary

Overall, the missed trip analysis revealed tBgiet8ent of trips made by t6&Sinstrumented
persons were not reported in the survey(882amissed log trips / (3,993 log reported 8382
missed log trips)This percentage decreases to approximately 14 percent when typical reporting
exceptions identified in P Sdata are removédhere were 249 such exceptio892 (missed
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log tipsd 249 exception$) 3,993 log reported trips + (892 missed log &40 exception$))
This missed trip rate is consistent with findings from préw8snhanced travel surveys.

It is important to note that additional analyses are neededratgéeargeted trip rate correction
factors (see Section 4.4); Westat does not advise the use of the overall missed trip rate as a

correction factor for the entire sammlé rather the application of individual trip factors to each
trip weight

3.6.2.3. GPSDataset

Only datafrom the483completed households were inetlith the missed trip analysis.

Tablel2highlights key summary statistics frontaR&dataset. It includes househdladg metall
the requirements beconsideredcomplete, as well as those houselioddsnly partially
compled with the study requirements. There were 16R8&ips collected over the course of
three days by 1,286 instrumented persons living witBinstheuseholds that were deployed with
GPSdevices. Only data from #h@&3completed households were inetlith the missed trip
analysis.

Tablel2. GPSProcessing Summary

Households Persons GPSTrips

Deployed Households 701 1,286 -

Returned Households 675 1,235 15,207
Completed Households 523 924 12,269
Missed Trip AnalysifHouseholds 483 811 4,5102

The GPSdataset uses the same household ID as does the survey sample database. As part of the
final data deliverable, Westat has provided an Access database with the following tables:

>\

GPShouseholds;
GPStrips;
GPSpoints;

GPSand reported trip matches and misses; and

> > > >

GPSand reported missed trip analysis.

2 Missed trip analySBPSTrips only include trips from the first day of travel as a basis for comparison with log reported trips. TheGR@&ber of
Trips for Returned Households and Completed Households include all three days of data collected.

MRCOG 2013 Household Travel Survey

Final Report 34 V Westat



4.Weighting

Survey samples are designed to elicit response from a representative sample of the population of
interest. However, survey data collectioglyyields a totally representative saohjpbeto

differential response rates by various population subgroups, tesspumse, and other factors

To mitigate the differenaethe resultbetween survey respondents and the populagayhts are
construotdandassigned to records in a survey skt the data can be expanttecepresent the
population of inference as closely as possible. The weights are usually developed in a series of stages
to compensate for unequal selection probabilities, namsesporcoverage, and sampling

fluctuations from known population valti€be use of raw amweightegurvey data will result in
biased analysespecially if the sample was selected with unequal probabittieés often the

case when targeting héweteach populatiors whenthe responding sample is very different from

the survey population.

Survey weights were developedhiaetypes of analytic units associated with all households in the
MRTSdatased household weights, person weights, and trip waitghpermit inference to the
corresponding target populations. Household weights were assigned to responding households.
Person and trip weights were assigned to responding persons within respasehiotgdE=ach

data table contains the weight for each record in theD@péndentipon the unit of analysiet
followingweight factorshould baised

1. Householdevel dataseHHRKWTO
2. Personlevel data udeFNLWTO

3.  Tripdata usdRPWTO

In additionto the survey weights, replicate weights were developed for each type of analytic unit
associated to the travel study. The replicate weahtssed to calculate the variarafesurvey

estimates using the paired jackknife replication métithethodsised taderive these weights

were aimed at reflecting the features of the sample design so that when the jackknife variance
estimation proceduress implemented, approximately unbiased estimates of samplingwengance
obtainedIn addition, the variowseighting procedures were repeated on each set of replicate

weights to appropriately reflect the impact of the weighting adjustments on the sampling variance of

3 Brick, JM. and Kalton, G. (1996). Handling Missing Data in Survey Research. Statistical Methods in Medical Re28&rch, 5, 215
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a survey estimateéeparate tables for each of the three types of replicate weightswiaee in
the dataseT he replicate weights are numbered 1 to 100 (e.g., HHRKMARKWT100).

The overall steps in the weighting process for the travel study component were:as follows

1. Construction of base weights (the reciprocal of the probabilikyabibseof each
sampled address);

2.  Adjustment for nomesponse at the househlddel;

3. Adjustment of the household weights to achieve consistency with characteristics for the
full population of households in the study area (achieved by rakioigriésponse
adjusted weights to independent housdbweél figures for the study draaking can
be thought of as multivariate pssttification). This is the final household wgight

4.  Assignment of the final household weights to all responding pateonsamnpleted
households;

5.  Persorevel raking. This is the final person weayid

6. Construction of the trip weights.

In this section of the repotables are displayed by key survey variables sumfoatlzeBRTS
region. Appendicés3and6.7eachcontain an additional series of tables with variables not
discussed in this section, but captured during the survey effort.

4.1. Household Base Weights

The household base weight reflects the probability of selection for a sampled household and is
calculated simply as the reciprocal of its probability of selection.

4.1.1.Adjustment for NonResponseat the HouseholdLevel

After theassignment of the household level basetwaigidjustment for neresponse was made
to reflect those fawhich aretrieval interviewasnot obtained. The adjustments for household
non-responsevere made within adjustment cells defingddpopulationgroup and by sampling
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stratum (high density of key sample charactéfistitgining households).monresponse

adjustment factor was calculated for each cell as the ratio of the sum of household weights for all
eligible households to the sum of the ébolksl weights for all recruited householdsndhe
responsadjustment factor was applied to the housdlasia@veight of each responding household.

In this way, the weights of the responding houselelgéweighted upto represent the full set

of respnding and nomesponding households in the adjustment cell.

4.1.2.Raking at the Household_evel

Raking adjustment procedures are used to improve the reliability of survey estimates and, to some
extent, correct for the bias due to urmererage and/anonresponse. Raking is a post

stratification adjustment procedure where survey weights are itatjtisedy to independent

control totals for various demographic categories. The process has the effect of differentially
adjusting the weights of the géad households within groups of demographically similar

households, so that the total sum of weights for the sampled households equals the corresponding
independent control totals for all households.

The raking processed with the MRTS data had fadimensiong The weightsvereadjusted to
equal the totals within the cells for each dimension in an iterative process, until the process
convergd, and every dimensi®reell totals equalthe independent control totals. The dimensions
at the household vghting level included the following:

A Household size

A Vehicles per household
A Workers per household
A Household income

The independent control total for Household size camehef210 Decennial Census. Control
totals for Vehicles per household and Wopa@rfiousehold came from the &ED 12 5-year
American Community Survey (ACS). AB& control totalwere adjusted to reflebe 2010
Decennial Census distributionTeiblel3throughTable20the weighted and unweighted
frequencies faeveral kelyouseholdevel demographic variables (e.g., household size, nbmber
workers, etc.) are preserfmdeach countyOf these key demographic variables, anlgdhold

4 Within each county, the first stratum consisted of addresses in Census tracts with a high percentage of househoideiofmickens was
greater than number of vehicles, and Census tracts with high percentag@slefd @o-1-vehicle households.
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income Tablel?) was subject teelativelysignificant item neresponseA total of 307 households
in the study did not provide a valid income range.

Table13. Household Sizeby Couwnty (Unweighted and Weighted)
Unweighted Weighted
Household Size Frequency Percentage Frequency Percentage
Bernalillo
1 629 38% 81,785 31%
2 637 38% 86,689 33%
3 177 11% 42,022 16%
4+ 215 13% 52,709 20%
County Total 1,658 67% 263,205 78%
Sandoval
1 109 23% 10,192 22%
2 230 50% 17,470 37%
3 68 15% 7,414 16%
4+ 57 12% 11,768 25%
County Total 464 19% 46,844 14%
Valencia
1 97 28% 6,957 25%
2 151 43% 8,745 32%
3 55 16% 4,373 16%
4+ 46 13% 7,648 28%
County Total 349 14% 27,722 8%
Total 2,471 100% 337,771 100%
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Table14. Household Number of Vehicle®y County(Unweighted and Weighted)

Unweighted Weighted
Household Vehicles Frequency Percentage Frequency Percentage
Bernalillo
0 114 7% 16,082 6%
1 624 38% 97,585 37%
2 595 36% 98,888 38%
3 218 13% 35,826 14%
4+ 106 6% 14,732 6%
Not Ascertained 1 0% 92 0%
County Total 1,658 67% 263,205 78%
Sandoval
0 4 1% 430 1%
1 101 22% 13,933 30%
2 227 49% 20,837 44%
3 83 18% 7,782 17%
4+ 49 11% 3,861 8%
County Total 464 19% 46,844 14%
Valencia
0 10 3% 1,192 4%
1 76 22% 7,485 27%
2 137 39% 9,768 35%
3 76 22% 5,701 21%
4+ 50 14% 3,575 13%
County Total 349 14% 27,722 8%
Total 2,471 100% 337,771 100%
Table15. Number of Household Workers by County (Unweighted and Weighted)
Unweighted Weighted
Household Workers Frequency Percentage Frequency Percentage
Bernalillo
0 516 31% 67,945 26%
1 669 40% 111,510 42%
2 421 25% 70,447 27%
3+ 52 3% 13,304 5%
County Total 1,658 67% 263,205 78%
Sandoval
0 155 33% 11,978 26%
1 161 35% 19,527 42%
2 133 29% 12,885 28%
3+ 15 3% 2,454 5%
County Total 464 19% 46,844 14%
Valencia
0 137 39% 8,568 31%
1 125 36% 10,928 39%
2 81 23% 7,294 26%
3+ 6 2% 931 3%
County Total 349 14% 27,722 8%
Total 2,471 100% 337,771 100%
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Table16.

Household Number of Students by County (Unweighted and Weighted)

Unweighted Weighted
Household Students Frequency Percentage Frequency Percentage
Bernalillo
0 1,178 71% 164,076 62%
1 276 17% 51,905 20%
2 143 9% 32,462 12%
3+ 61 4% 14,763 6%
County Total 1,658 67% 263,205 78%
Sandoval
0 333 72% 27,809 59%
1 73 16% 9,543 20%
2 40 9% 6,351 14%
3+ 18 4% 3,141 7%
County Total 464 19% 46,844 14%
Valencia
0 245 70% 15,989 58%
1 64 18% 5,562 20%
2 19 5% 2,394 9%
3+ 21 6% 3,777 14%
County Total 349 14% 27,722 8%
Total 2,471 100% 337,771 100%
Tablel7. Householdincome by County (Unweighted and Weighted)
Unweighted Weighted
Household Income Frequency Percentage Frequency Percentage
Bernalillo
Less than $10,000 116 7% 20,607 8%
$10,000 to $14,999 117 7% 13,175 5%
$15,000 to $24,999 185 11% 27,312 10%
$25,000 to $34,999 155 9% 27,098 10%
$35,000 to $49,999 219 13% 34,683 13%
$50,000 to $74,999 261 16% 38,954 15%
$75,000 to $99,999 185 11% 25,288 10%
$100,000 to $149,999 149 9% 27,307 10%
$150,000 to $199,999 40 2% 9,665 4%
$200,000 or more 26 2% 6,938 3%
Dond Know 32 2% 4,736 2%
Refused 173 10% 27,443 10%
County Total 1,658 67% 263,205 78%
Sandoval
Less than $10,000 14 3% 1,997 4%
$10,000 to $14,999 12 3% 1,102 2%
$15,000 to $24,999 39 8% 4,809 10%
$25,000 to $34,999 36 8% 3,493 7%
$35,000 to $49,999 57 12% 5,280 11%
$50,000 to $74,999 76 16% 9,179 20%
$75,000 to $99,999 69 15% 6,019 13%
$100,000 to $149,999 62 13% 5,659 12%
$150,000 to $199,999 20 4% 2,187 5%
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Unweighted Weighted
Household Income Frequency Percentage Frequency Percentage
$200,000 or more 12 3% 1,141 2%
Dond Know 5 1% 725 2%
Refused 62 13% 5,251 11%
County Total 464 19% 46,844 14%
Valencia
Less than $10,000 19 5% 3,501 13%
$10,000 to $14,999 30 9% 2,396 9%
$15,000 to $24,999 37 11% 2,263 8%
$25,000 to $34,999 34 10% 2,656 10%
$35,000 to $49,999 60 17% 4,100 15%
$50,000 to $74,999 65 19% 4,614 17%
$75,000 to $99,999 34 10% 2,173 8%
$100,000 to $149,999 27 8% 2,668 10%
$150,000 to $199,999 4 1% 577 2%
$200,000 or more 4 1% 676 2%
Dond Know 8 2% 445 2%
Refused 27 8% 1,652 6%
County Total 349 14% 27,722 8%
Total 2,471 100% 337,771 100%
Table18. Household Residence Type by County (Unweighted and Weighted)
Unweighted Weighted
Household Residence Type Frequency Percentage Frequency Percentage
Bernalillo
Singlefamily detached house 1,149 69% 180,685 69%
Singlefamily attached house 116 7% 18,865 7%
An apartment or condo 339 20% 55,009 21%
Mobile Home or Trailer 46 3% 7,220 3%
Dorm room 1 0% 209 0%
Boat, RV, Van 3 0% 328 0%
Dond know 1 0% 273 0%
Refused 3 0% 615 0%
CountyTotal 1,658 67% 263,205 78%
Sandoval
Singlefamily detached house 423 91% 42,453 91%
Singlefamily attached house 17 4% 1,544 3%
An apartment or condo 12 3% 1,769 4%
Mobile Home or Trailer 11 2% 1,038 2%
Refused 1 0% 40 0%
County Total 464 19% 46,844 14%
Valencia
Singlefamily detached house 253 72% 18,928 68%
Singlefamily attached house 8 2% 633 2%
An apartment or condo 11 3% 1,380 5%
Mobile Home or Trailer 75 21% 6,722 24%
Refused 2 1% 59 0%
County Total 349 14% 27,722 8%
Total 2,471 100% 337,771 100%
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Table19. Ownership of Household Residencky County (Unweighted and Weighted)

Unweighted Weighted
Household Residence Ownership Frequency Percentage Frequency Percentage
Bernalillo
Ownwith mortgage 729 44% 120,990 46%
Own without mortgage 374 23% 50,366 19%
Rent 480 29% 78,147 30%
Occupied without payment of rent 15 1% 2,053 1%
Refused 27 2% 5,261 2%
Not Ascertained 33 2% 6,388 2%
County Total 1,658 67% 263,205 78%
Sandoval
Own with mortgage 282 61% 30,109 64%
Own without mortgage 118 25% 9,369 20%
Rent 44 9% 5,569 12%
Occupied without payment of rent 5 1% 411 1%
Refused 10 2% 959 2%
Not Ascertained 5 1% 427 1%
County Total 464 19% 46,844 14%
Valencia
Ownwith mortgage 175 50% 14,177 51%
Own without mortgage 114 33% 7,404 27%
Rent 33 9% 4,107 15%
Occupied without payment of rent 12 3% 1,064 4%
Dond know 1 0% 44 0%
Refused 8 2% 428 2%
Not Ascertained 6 2% 497 2%
County Total 349 14% 27,722 8%
Total 2,471 100% 337,771 100%
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Table20. Number of Licensed Drivers in Household by County (Unweighted and Weighted)

Unweighted Weighted
Household Drivers Frequency Percentage Frequency Percentage
Bernalillo
0 58 3% 7,883 3%
1 713 43% 101,567 39%
2 781 47% 127,817 49%
3 89 5% 22,081 8%
4+ 17 1% 3,857 1%
County Total 1,658 67% 263,205 78%
Sandoval
0 5 1% 355 1%
1 126 27% 13,704 29%
2 300 65% 28,072 60%
3 29 6% 3,984 9%
4+ 4 1% 729 2%
County Total 464 19% 46,844 14%
Valencia
0 9 3% 1,155 4%
1 117 34% 9,013 33%
2 183 52% 13,095 47%
3 31 9% 3,175 11%
4+ 9 3% 1,284 5%
County Total 349 14% 27,722 8%
Total 2,471 100% 337,771 100%

4.2. Personlevel Weights
4.2.1.Adjustment of Initial PersonLevel Weights

The final household weight was assigned to each person in responding household in the sample.
This weight represents the initial petswrl weight.

4.2.2.Raking at the PersonLevel

For the same reasons raking was used at the hodsedlofunproved reliability, reduction of

potential bias, and to achieve consistency with known population counts), a simple raking/post
stratification procedure walsoused at the perséavel. Surweweights of responding persons

were adjusted so that the sum of the weights of the responding persons equaled the corresponding
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independent control total for the study area population. The dimensions at thegighdémg
level included the following:

A Sex
A Age
A Race/Ethnicity

The independent control totals came from dMBL25-YearACS datarable21throughTable28
present the weighted and unweighted frequencies for a number eiepetsa@riables (e.g.,
gender, race, etc.).

Table21. Participant Sexby County(Unweighted and Weighted)
Unweighted Weighted
PersonSex Frequency Percentage Frequency Percentage
Bernalillo
Male 1,577 46% 321,218 49%
Female 1,789 53% 333,854 51%
Refused 29 1% 5,835 1%
Dond know 1 0% 92 0%
County Total 3,396 65% 660,998 76%
Sandoval
Male 497 48% 62,669 50%
Female 535 52% 62,490 50%
Refused 5 0% 891 1%
Dond know 1 0% 115 0%
County Total 1,038 20% 126,165 15%
Valencia
Male 363 47% 39,857 48%
Female 412 53% 41,769 51%
Refused 4 1% 443 1%
Dond know 1 0% 167 0%
County Total 780 15% 82,235 9%
Total 5,214 100% 869,398 100%

The majority ofespondent&lentifiedthemselveas whitg63 percen)t Thelargest percentagé
participants35 percent had a bachel@rdegree or highevhile anothe25percent had at least
some colleg@line percent reported havingore than oe job.
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Table22. Participant Age Distributionby County(Unweighted and Weighted)
Unweighted Weighted
Person Age Frequency Percentage Frequency Percentage
Bernalillo
064 192 6% 41,981 6%
5617 392 12% 103,437 16%
18 0 24 181 5% 61,801 9%
250 29 185 5% 48,863 7%
300634 258 8% 41,722 6%
35039 209 6% 40,051 6%
400644 218 6% 40,706 6%
45 6 49 208 6% 44,478 7%
50 & 54 219 6% 44,485 7%
55 8 59 265 8% 37,203 6%
60 0 64 301 9% 34,940 5%
65 0 69 281 8% 24,394 4%
700 74 147 4% 18,258 3%
75+ 159 5% 34,688 5%
Dondt know 14 0% 5,095 1%
Refused 167 5% 38,896 6%
County Total 3,396 65% 660,998 76%
Sandoval
064 54 5% 10,468 8%
5617 126 12% 23,182 18%
18 0 24 29 3% 4,562 4%
250829 53 5% 9,659 8%
300634 53 5% 7,242 6%
35039 43 4% 8,063 6%
40 6 44 59 6% 8,094 6%
45 6 49 56 5% 8,757 7%
50 8 54 90 9% 9,126 7%
55 8 59 94 9% 7,723 6%
60 0 64 100 10% 7,082 6%
65 0 69 108 10% 6,113 5%
700 74 61 6% 4,068 3%
75+ 58 6% 5,633 4%
Dond know 2 0% 317 0%
Refused 52 5% 6,075 5%
County Total 1,038 20% 126,165 15%
Valencia
064 25 3% 3,543 4%
5817 110 14% 16,770 20%
180624 43 6% 8,253 10%
25029 36 5% 4,722 6%
30634 43 6% 4,648 6%
350639 31 4% 5,256 6%
40 6 44 42 5% 4,943 6%
45 9 49 41 5% 5,436 7%
50 & 54 57 7% 5,484 7%
558 59 82 11% 5,572 7%
60 0 64 83 11% 4,470 5%
MRCOG 2013 Household Travel Survey 45 V Westat

Final Report




Unweighted Weighted
Person Age Frequency Percentage Frequency Percentage
65 & 69 65 8% 2,692 3%
700674 36 5% 2,080 3%
75+ 43 6% 4,828 6%
Don't know 3 0% 374 0%
Refused 40 5% 3,165 4%
County Total 780 15% 82,235 9%
Total 5,214 100% 869,398 100%

When participants were unable or unwilling to provide ages for the household members they were
asked to provide an age range. Those responses are praat? i

Table23. Participant Age Rangeby County(Unweighted and Weighted)
Unweighted Weighted
Person Age Frequency Percentage Frequency Percentage
Bernalillo
004 9 5% 2,941 7%
50615 21 12% 5,500 13%
16 0 17 2 1% 866 2%
18 0 64 103 57% 24,141 55%
650 74 13 7% 1,757 4%
75 + 6 3% 1,924 4%
Dond know 2 1% 443 1%
Refused 25 14% 6,355 14%
County Total 181 65% 43,928 81%
Sandoval
5015 7 13% 1,263 20%
16 0 17 2 4% 372 6%
18 0 64 26 48% 3,067 48%
650 74 10 19% 467 7%
Dond know 1 2% 115 2%
Refused 8 15% 1,153 18%
County Total 54 19% 6,436 12%
Valencia
004 2 5% 169 5%
5015 2 5% 135 4%
16 0 17 1 2% 272 8%
18 0 64 28 65% 2,537 71%
650 74 3 7% 90 3%
Refused 7 16% 368 10%
County Total 43 15% 3,571 7%
Total 278 100% 53,935 100%
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Table24.

Participant Raceby County(Unweighted and Weighted)

Final Report

Unweighted Weighted
Person Race Frequency Percentage Frequency Percentage
Bernalillo
White 2,583 76% 416,549 63%
African American, Black 65 2% 16,009 2%
Asian 50 1% 13,873 2%
American Indian, Alaskan Native 96 3% 29,203 4%
Native Hawaiian or Pacific Islander 4 0% 966 0%
Multiracial 285 8% 113,184 17%
Dond know 54 2% 10,842 2%
Refused 259 8% 60,371 9%
County Total 3,396 65% 660,998 76%
Sandoval
White 801 7% 80,615 64%
African American, Black 16 2% 3,332 3%
Asian 16 2% 2,562 2%
American Indian, Alaskan Native 38 4% 10,401 8%
Native Hawaiian or Pacific Islander 1 0% 113 0%
Multiracial 75 7% 17,126 14%
Dond know 12 1% 2,244 2%
Refused 79 8% 9,772 8%
County Total 1,038 20% 126,165 15%
Valencia
White 587 75% 49,150 60%
African American, Black 4 1% 743 1%
Asian 3 0% 353 0%
American Indian, Alaskan Native 21 3% 7,459 9%
Native Hawaiian or Pacific Islander 1 0% 168 0%
Multiracial 67 9% 13,211 16%
Dond know 10 1% 2,353 3%
Refused 87 11% 8,799 11%
County Total 780 15% 82,235 9%
Total 5,214 100% 869,398 100%
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Table25. Participant HispanicEthnicity by County(Unweighted and Weighted)

Unweighted Weighted

Person Race Frequency Percentage Frequency Percentage

Bernalillo
Yes 1,137 33% 314,133 48%
No 2,147 63% 327,961 50%
Dond know 12 0% 1,407 0%
Refused 100 3% 17,488 3%
County Total 3,396 65% 660,989 76%

Sandoval
Yes 289 28% 47,823 38%
No 720 69% 73,859 59%
Dond know 4 0% 567 0%
Refused 25 2% 3,676 3%
County Total 1,038 20% 125,925 14%

Valencia
Yes 308 39% 44,447 54%
No 435 56% 34,926 42%
Dond know 1 0% 196 0%
Refused 36 5% 2,915 4%
County Total 780 15% 82,484 9%
Total 5,214 100% 869,398 100%
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Table26. Participant Number of Jobsby County(Unweighted and Weighted)

Unweighted Weighted
PersonJobs Frequency Percentage Frequency Percentage
Bernalillo
0 6 0% 625 0%
1 1,474 87% 282,639 88%
2 140 8% 21,108 7%
3 20 1% 3,323 1%
4+ 4 0% 499 0%
Dond know 10 1% 2,400 1%
Refused 48 3% 10,054 3%
County Total 1,702 68% 320,648 7%
Sandoval
0 7 1% 1,490 2%
1 413 85% 51,057 84%
2 44 9% 5,698 9%
3 3 1% 310 1%
Dond know 1 0% 100 0%
Refused 18 4% 1,836 3%
County Total 486 19% 60,491 15%
Valencia
0 2 1% 98 0%
1 282 89% 30,332 92%
2 16 5% 1,439 1%
3 2 1% 111 0%
Dond know 1 0% 99 0%
Refused 15 5% 1,012 3%
County Total 318 13% 33,090 8%
Total 2,506 100% 414,229 100%
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